Opyx weneson sKcCnNepUMeHT 


@MeHOMeH ABYyX LUeENeBOrO SKCNEpUMeHTa tOHTa DaBHO U3BeECTeH, HO 
HOcTaTOYHO NOrUYHOro ero OOBACHEHNA HET. KcTaTu, HeNOrMyHoro Tome. Unea 
3KCNEPUMeHTA COCTOUT B NponyckaHuMN NyYkKa CBeTa Yepe3 CTeEHKY C OBYMA 
WenaAMU. B pe3syibTaTe Ha 3KPaHe NONyYaeTCA UVHTEPDepeHLUWVOHHAA KapTUHa 
(puc.1) B BAe HECKONbKUX NONOC, U3-3a UHTEPPePeHUMN ChOTOHOB-BOsIH Npu 
npoxoKeHun ux Yepe3 pa3sNUYHble We. 


= » 


Puc.1 


OgHako, ecnuv noctTaButb gBa AeTeKTOpa (1 uv 2) y KaKgOoN WenM u «HabsmlofaTb» 
3a NOBEAEHNeM CPOTOHOB, UHTEPPePeHLUMOHHAA KaPTUHA Ha dKpaHe NponawaerT, u 
CPOTOHbI NOKaTCA nozagan obeux ween. 


Bonee npogBuHyTple SKCNEPUMeHTbI C NPUMeHEHMeM CNYTAHHbIX YaCTUL 
HEU3MeEHHO ZaBanu NOxOKuUe KAPTUHbI (KBAHTOBbIN NaCTUK). 


Puc 3. 


B QaHHbIxX KOH*urypauWax NpUv eCTeCTBEHHOM NpOoxOKAeHUNNM CNyTaHHbIX YacTULI 
Ha 3KpaHe HaOsml0gaeTcA UHTEPPepeHLUMOHHAA KAaPTUHa (NeBbIN PUCYHOK 3), HO 
nNpu DeETeKTUpOBAaHUN VUHTepdepeHUMOHHAA KAPTUHA NpoNnagana (npaBbin 
PUCYHOK 3). 


Qna nonHoro OO6bACHEeHNA STOFO C(eHOMeHA NOTpebyeTca NpuBNeyeHue NOHATUN 
yibTpamMetTpuyeckoro nmpoctpaHcTBa (4A OObACHEHWA CNyTaHHOCTU) U 
YTOYHEHHOU + TeOpUN pacnpocTpaHeHuA (OTPaXKeHUA,NOrNOWeHUA) CBeTa B 
npoctpaHctBe (BakyymMe). OgHakO A NMOHWUMAHUA CYTM TONbKO Camoro 
IKCNEPUMeHTA AOCTATOYHO NpOcTbIx paccyKeHuN. 


CBeT pacnpocTpaHsaeTca B BUAE NyYKa SIEKTPOMArHUTHbIX U3NYYeHUN (OA 
NpOcTOTbI CBETOBOrO NyYKa) 


Puc 4. 


B 3TOM NyY¥Ke NPOUCXOAAT NOCTOAHHbIe KONEGAHMA SNEKTPOMALrHUTHbIX BOJIH, UX 
nepemewiuBaHue, pacceuBaHue Ha (OTOHAaX MU HEOAHOPOAHOCTAX Cpeg, uMeeTCA 
BJIMAHMe OT TpaBUTALIMN, B PE3YJIbTAaTe YerO BCE BPEMA BOBHMKaeT CNYTAHHOCTb 
Me@*xDY MHOKECTBOM COoTOHOB. NOAYWHeHMe CBETOBbIX NYYKOB NPUHUMNam 
Trovrenca (OpeHena), a Take BbILIEYKAa3aHHbIe NPUYUHbI pacnpeAenatoT 
CnNyTaHHble (POTOHbI Ha NPOMOHFUPOBaHHble NNOMeXKYTKU BHYTPU CBeETOBOrO 
notoka. 


Mpuv nonagaHun cnyTaHHoro (OTOHA Ha ZETeEKTOP NPOUCXOAUT U3MeHEHMe ero 
KBaHTOBOrO COCTOAHMA , KOTOPOe MFHOBEHHO NepegaeTcA BCeM CNYTAaHHbIM 
napTHépam. VW He BaxKHO NO KaKOMY NYTV VU Ha KaKOe PaCCTOAHUe OTAANUIIUCb 
CnyTaHHble NapTHepbi (Kak B CYYae KBAHTOBOrO NacTuKa) , OHV MNOMEHAIOT CBOE 
KBaHTOBOe COCTOAHMe. 


NMepegaua uncbopmayvoHHoro nakeTa O 
U3MEHEHUM KBAHTOBOFO COCTOAHUN 

K "NapTHepam” B ynbTpamMeTpuyeckom 
MpocTpaHcTBe (HEMOKANbHOCTb, 

OTCYTCTBNe BpeMeHU, HeapxuMefoBa MeTpuka ) 


flerextuposanne u 
BbIXOg cboTOHa U3 
cynepnosuunu 


CnytaHHaa yactuya 
HO ele B 
cynepnosuyun 


Puc 5. 


CneQoBaTeNbHO, YaCTb CBETOBOrO NOTOKa «CBAZAHHY!O» C HETEKTUPOBAHHbIMU 
(boTOHaMU NepecTaHeT AaBaTb UVHTEPCPePeHLMOHHY!O KapTUHY Ha 3KpaHe. 
3amMeTuM, YTO HaM HE BaKHO KBAHTOBOE COCTOAHME ChOTOHOB B NOTOKe ( OHUY MOryT 
HaXOAUTbCA B Cynepno3uunu), BAXKHO, YTO OHW MFHOBeHHO NOsNyYaloT COCTOAHNe 
«YacTUuLla» nocne DeETeKTUPOBaHNA UX NapTHepoB. OTKNIOYeHVe DeETeKTOpAa 
OCTABUT CPOTOHbI B KBAHTOBON Cynepno3uuun, TeM CaMbIM COXpaHAA ECTECTBEHHOe 
NOBeAeHNe COTOHOB VM BOCCTAHaB/INBAaA UHTeEPCPepeHUMOHHy!O KapTUHy Ha 3KpaHe. 


OueBUAHO, YTO pa3zgenaa CnyTaHHble NOTOKM VU OTNPABsIAA UX NO pa3HbiM 
MaplupyTaM, Mbl MOKEM VU3MeHATb KAaPTUHY UHTepPepeHUMN B OTNOKEHHOM 
pe@KuUmMe MU Ha OFPOMHbIX PacCTOAHUAX. 


AjaHHble paccyKHeHnA DonyckaloT CNeAYIOL4WN MbICNEHHbIN SKCNEPUMEHT. 
Qionyctum, Y4TO C NOMOLJbIO pa3sNUYHbIX HEOAHOPOAHbIX Cpe, HaM yAaocb 
3QMeCANUTb CBETOBOU NOTOK. [peABapUTebHO pa34eNUB NOTOK Ha ABa 
CNyTaHHbIxX, Mbl MOMKET XPAHUTb CYLLUECTBEHHO 3€MeAJICHHbIE NOTOKMY B Pa3Hbix 
KOHTeNHepax. Torga, He B3NpaA Ha paccTOAHUA, MEKDAY KOHTeEAHEPpaMU MOMKHO 


MrFHOBEHHO NepeAaBaTb UHCopmMauuio, KOAVPyA e€ B ABONYHOM Kove: Hannuune 
UHTEPPeEPpeHUMOHHON KapTUHbI (0) vu eé oTcyTcTBHe (1). 


Double-slit experiment and quantum entanglement 


The phenomenon of Young's two-slit experiment has long been 
known, but there is no sufficiently logical explanation for it. By the 
way, it’s also illogical. The idea of the experiment is to pass a 
beam of light through a wall with two slits. As a result, an 
interference pattern is obtained on the screen _ in the form of 
several stripes, due to the interference of photons-waves as they 
pass through various slits. 


Fig. 1 


However, if you place two detectors (1 and 2) at each slit and 
“observe” the behavior of photons, the interference pattern on 
the screen disappears, and the photons fall behind both slits. 


More advanced experiments using entangled particles have 
consistently produced similar patterns (quantum eraser). 


Fig.2 


In these configurations, during the natural passage of entangled 
particles, an interference pattern is observed on the screen (left 
Fig. 2), but upon detection the interference pattern disappeared 
(right Fig. 3). 


To fully explain this phenomenon, it will be necessary to involve 
the concepts of ultrametric space (to explain quantum 
entanglement) and a refined theory of the propagation (reflection, 
absorption) of light in space (vacuum). However, to understand 
the essence of the Young's two-slit experiment, simple reasoning 
is sufficient. 


Light propagates in the form of a beam of electromagnetic 
radiation (for the simplicity of the light beam). 


Fig. 3 


In this beam there are constant oscillations of electromagnetic 
waves, their mixing, scattering on photons and inhomogeneities 
of the media, there is an influence from gravity, as a result of 
which confusion between many photons constantly arises. The 
subordination of light beams to the principles of Huygens 
(Fresnel), as well as the above reasons, distribute entangled 
photons into prolonged intervals within the light flux. 


When an entangled photon hits the detector, its quantum state 
changes, which is instantly transmitted to all entangled partners. 
And it doesn’t matter which path and how far the entangled 
partners move away (as in the case of a quantum eraser), they 
will change their quantum state. 


Transfer of the information 
trought an ultrametric space 


Detection and 
an exit of a photon from 
superpositions 


Entangled 
particle 
in Superposition 


Puc 4. 


Consequently, the part of the light flux “associated” with the 
detected photons will no longer produce an interference pattern 
on the screen. Note that the quantum state of the photons in the 


flow is not important to us (they can be in a superposition), what 
is important is that they instantly receive the “particle” state after 
detecting their partners. Turning off the detector will leave the 
photons in a quantum superposition, thereby preserving the 
natural behavior of the photons and restoring the interference 
pattern on the screen. 


Obviously, by separating entangled streams and sending them 
along different routes, we can change the interference pattern in 
deferred mode and over huge distances. 


These arguments allow for the following thought experiment. 
Let's assume that with the help of various inhomogeneous media, 
we managed to slow down the light flux. By first dividing the 
stream into two entangled ones, we can store significantly slower 
streams in different containers. Then, regardless of the distance, 
information can be instantly transmitted between containers, 
encoding it in binary code: the presence of an interference 
pattern (0) or its absence (1). 


